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(71) We, The Dew Chemical Com- 
pany, a Corporation organised and easting 
undo: the laws of the Stale of Delaware. 
United States of America, of Midland, 
County of Midland, State of Michigan, 
United Stales of America, do hereby declare 
the invention, for which we pray that a 
patent may be granted to us a ftT *d the method 
by which it is to be performed, to be par- 
ticularly described in and by me following 
statement: — 

This invention relates to a carpet, and the 
preparation thereof* 

Many carpets are prepared which consist 
of a tow cost backing material such as jute 
through which filaments are positioned to 
provide a plurality of tufts extending on one 
side thereof to form the pfle of the carpet 
Such carpets are often, installed, ova: a re- 
silient backing or on 'integral resilient backing 
such as a latex foam is applied thereto. 
Often, rubber or latex foam resilient backing 
adhered to the scrim or back of the carpet 
i$ of very low strength and ofteutimes of 
minimal resiliency. 

The present invention provides a carpet 
comprising a supporting scrim having extend- 
ing from one sine thereof a pile composed 
of a plurality of filaments,.* resilient backing 
adhered to the scrim remote "from said ex- 
tending filaments, the resilient backing com- 

[ rising a plurality of synthetic resinous hol- 
ow gas-filled microspheres, the hollow 
microspheres having a polymer shell, the 
polymer, shell having a glass transition lem- 
perature (Tg) of at least 50°C and prefer- 
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ably a bulk density of 025 to 5 pounds per 
cubic foot (4—80 kg./m*), the microspheres 
being contained in a synthetic resinous 40 
tHoOToplastic 'matrix having & glass t&nsir 
^bn tempflB^^^ — 50°C to 4-20°G 

Preferably, the synthetic resinous thermo- 
plastic matrix has a glass transition tem- 
perature of from — 7°C.tD +20°C 45 

Also within the scope of the present in- 
vention is a method fir the preparation of 
a .backed cargct the steps of the method 
cdmpB^gk^ a, 
pile carpet a loam forming composition com- 50 
prising in mthnate admixture an aqueous 
dispersion containing from about 15 to 85 
parts by weight of a film forming synthetic 
resinous latex binder and from about 85 to 
about 15 parts by weight of expandable syn- 55 
thetic resinous microspheres, the expand- 
able microspheres having a synthetic resinous 
thermoplastic shell having symmetrically en- 
capsulated therein as a distinct and separate 
phase a volatile fluid expanding agent heat* 60 
ingthe dispersion to a temperature' 'suf- 
ficiently hieb to remove water therefrom and 
cause the latex to fdtih a matrhf about the 
expandable microspheres, and heating to 
a .temperature sufficient to cause expansion 65 
of the microspheres to form a plurality of 
gas -filled monoccQular thermoplastic shells. 

Preferably, the aqueous dispersion has a 
viscosity of from 5,000 to 10.000 ceutxpoisc. 

A wide variety of microspheres may be 70 
employed in the practice of the present in- 
vention. The particular chemical composition 
of the microsphere shell and the fluid foam- 
in; agent witnin is not critical. The critical 
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factor m the microspheres is the Mass transt 

*H^ peratm:e rf ^ P° l y*v forming ihc 
shell. Many expandable synthetic resinous 
microspheres are known and such micro- 
? spheres and the preparation thereof are des- 
cribed in US. Patent 3,615,972. Such micro- 
spneres and their preparation art also dis- 
posed in Canadian Patent 752,451 and 
British Patent 1.044,680. Typical expandable 

iU Eucrosphsre compositions which arc useful 
a ? ^^^P^res having a polymer shell oi 
about 60* parts by weight styrene and about 
40 parte by weight acrylonitrile containing 
from about 15 to 20 weight percent isobut- 

l> ane as the volatile fluid foaming agent Other 
useful microsphere compositions are methyl- 
rae^crylate/acryJonitrile 95:5 parts by 
wai^t with neopentane; polymethylnieth. 
acrylate with neopentane and polyethyl- 
methacrylato with neopentane 

A wide variety of synthetic resinous latex 
materials may be employed as the binder or . 
fchn forming latex in the present invention. 

. ine precise chemical composition of the 

25 polymer of the latex is not criticaL The 
polymer should be water insoluble and have 
a glass transition temperature between 
-50*C and -i-20 o C and should be film 
forming at a temperature at least 10°C below 

*u the temperature at which the expandable 

30 C TypicaFla^^oljtaer^ 

ale for the practice of the present invention 

35 

weigui percent rncthyhnediacrylate. * 33 
weight percent ethyl" acrylate; '85 percent 
ymyhdene .chloride,. -5 percent <Ahyl acrylate. 
lOpe^t^yl-acTyiate 

per ccir Vinyl acetate, 20 weight percent 

diethyimaleale:- - 

Other components may also be incorpor- 
atcd within the aqueous dispersions such 
45 ay< dyes, fillers, pigments, stabilisers for both 
light and heat, flame retarding agents or 
other additives commonly employed with 
aqueous latex dispersions and utilized with 
benefit. 

50 ^ Dispersions for the practice of the present 
invention are readily prepared employing 
conventional latex: formulating procedures as 
the expandable synthetic resinous micro- 
spheres are often available as a wet filter 

^ cake containing from about 15 to about 40 
weight percent water. No difficulty is en- 
countered in admixing the latex and the 
microspheres. Generally, for mosl coaling 
Operations, it is desirable to incorporate 

w within the composition a thickening agent 
such as the thickening or viscosity controlling 
agents conventionally used with, latex coa£ 
ings, which include a wide variety of water 
soluble polymers including the sodium salt of 

65 polyacryhc acid, hydroxypropyl carbonate, 



cellulose, lecithin* and gum agar. As an 
alternative to thickening the latex, a number 
of thin coats may be applied, dried, and 
subsequently foamed. For most applications 
it is desirable to provide an aqueous dispex' 70 
sjon having a viscosity between about 5 and 
10 thousand centipoise. The coating com- 
position may be applied by any conventional 
coaling procedure including spraying, roll- 
ing, doctoring, and roJl coating. Drying of 75 
the coating beneficially may be accomplished 
prior to foaming, or drying and foaming 
tnay be accomplished simultaneously. Such 
drying and foaming conventionally may be 
aocomplbshed by circulating heated air in- 80 
frared heat, or other heating methods "well 
knotyn to the art In some instances it is de- 
sirable to accomplish the foaming between 
a pair of parallel belts in order to obtain 
a product which has a constant thickness, 85 
Alternatively, the coating may be prefoamed; 
that is, foamed without mechanical restric- 
tion and passed under a hot doctor roll 
which may have a temperature of from 
about 200 to 400°C which serves to col- 90 
lapse undesirable protruding portions of the 
foam backing. 

Employing the present invention, a resili- 
ent backing is made integral with the carpet 
with a minimal necessity of process condi- 95 
tion control, labor, and materials. The re* 
suhant carpets exhibit excellent resiliency 
and the backings arc generally of relatively 
. bgji strength. 

The present invention is further Dlus- 100 
trated by the following examples wherein 
the proportions specified axe based on 
weight. 

EXAMPLE 1 105 
9 A coating formulation is prepared by mix- 
ing the following ingredients in the order 
given with gentle agitation at room tempera- 
ture: 145.8 parts of a latex of 54.9 percent 
solids (the latex polymers is a copolymer of UO 
60 parts by weight styrene and 40 parts by 
weight butadiene, Tg-10°Q; 27.8 parts 
water, 2 parts of a 10 height percent solu- 
tion of sodium lauryl sulfate; 20 parts Of 
expandable microspheres having a polymer 115 
shell of a copolymer of 49 parts styrene and 
32 parts acrylonitrile, Tg 110°C; and con- 
taining encapsulated therein 19 weight per- 
cent neopentane, based on the weight of the 
polymer shell: and 12 parts of an aqueous 120 
solution of the sodium salt of polyacrylic 
acid, 11.2 percent solids. The viscosity of 
the resultant solution is about 7500 centi- 
poise, A 6-inch CL5-anO sqare of tufted 
polypropylene carpet having polypropylene 125 
scrim is coated with 20 grams of the fore- 
going fonnulation employing a roller. The 
coating is air dried and Subsequentiy placed 
between spaced platens in a press. A metal 
sheet is disposed between the coating and 130 
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the press platen, and an asbestos pad is 
placed between the pile side of the carpet 
and the other press platen- After 15 minutes, 
the coated samples are v removed irom the 

5 press and have a. foamed coating tbercon 
about 0.15 inch (3.8 mm) thick of expanded 
microsphere polymer shells having a glass 
transition temperature of >50°C and a bulk 
density within the range of 0.25 to 5 pounds 

10 per cubic foot (fi- -80 kg./**-*)- The backed 
carpet is resilient, resists permanent set at 
ambient temperatures, and is very acceptable 
for floor covering applications. 

15 EXAMPLE 2 

A coating formulation is prepared employ- 
ing 139 parts of the styrane/butadiene.Jatex. 
of Example 1, but with 57>5 percent solids; 
34 parts water; 2 parts of a 10 percent 

20 aqueous solutioo of sodium lauryl sulfate; 
20 parts of expandable microspheres of Ex- 
ample 1; and 5 parts of the polyacrylic acid 
solution of Example 1. The weight ratio of 
latex solids to microspheres is 4:1. The vis- 

25 cosity of the solution is about 8500 centipoise. 
Twenty grains of the foregoing coating dis- 
persion arc applied to a 6-inch (15-cm.) 
square of polypropylene carpet having poly- 
propylene scrim. The coated carpet is dried 

30 ii a forced air oven at 240*F (115°Q 
foamed in a platen press at 135*C as done 
in Example 1. The resultant sample shows 
good flexibility, resistance to significant 
permanent set at ambient temperatures, and 

35 resiliency with no tendency for the coating 
to flake. 

EXAMPLE 3 
A 20-gram portion of the coating f ormu- 

40 laiion of Example 2 is applied to a tufted 
polyethylene carpet with a polyethylene scrim 
and dried and foamed in accordance with 
Example 2. The resultant sample shows 
good flexibility, resistance to significant per* 

45 manent set at ambient temperatures, and re- 
siliency with no tendency for the coating lo 
flake. 

EXAMPLE 4 
. 50 The procedure of Example 2 is repeated 
with the exception that a tufted wool carpet 
having a jute scrim is employed- The back- 
ing shows good flexibility, resilience, resis- 
tance to permanent set at ambient tempera- 
55 tures, and resistance to flaking. 

EXAMPLE 5 
,. The procedure of Example 2 is repeated 
with the exception that a tufted filament 
60 nylon, carpet with a polypropylene scrim 
is employed Similar results are obtained. 

EXAMPLE 6 

The procedure of Example 2 is repeated 
65 with the exception that a tufted nylon car- 



pet with jute scrim is employed. Similar re- 
sults are obtained 

EXAMPLE 7 

The procedure of Example 2 is repeated 70 
with the exception that a tufted acrylic car- 
pet is employed having jute scrim. Similar 
results are obtained 

EXAMPLE 8 -75 

A coating formulation is prepared em- 
ploying 170 parts of a latex which is a poly- 
mer of 85 percent yinylidene emende^ 10 
percent butyl acrylate and 5 percent acrylo- 
nitrilc Tg -30°C; 8 parts water: 2 parts of 80 
a "10 percent $olution of sodium lauryi sul- 
fate; 15 parts of expandable microspheres 
of Example 1; and 5 parts of the polyacrylic 
acid solution employed in Example 1. The 
weight ratio of latex solids to microspheres 85 
3s 85:15, and the resultant coating formu- 
lation was a viscosity of about 7500 centU 
poise, A (S-inch- (15-cm.) square of tufted 
nylon carpet having a jute scrim is coated 
with 20 grains of the formulation and foamed 90 
in the manner of Example 2. Similar results 
are obtained. 

EXAMPLE 9 

A coating formulation is prepared employ- 95 
tag the following ingredients: 160 parts of 
a 50 percent solids latex of a polymer of 40 
percent isobutylacrylate and 60 percent vinyl 
acetate Tg 9°C; 13 parts water. 2 paxts of 
a 10 percent solution of sodium lauryl sul- 100 
fate; 20 parts of expandable microspheres 
having a polymer shell of 80 per cent methyl 
methacrylatc, 20 percent methyl acrylate 
and containing encapsulated therein 33 per- 
cent neopentane; and 5 paxts of the sodium 105 
salt of polyacrylic acid Tbc weight ratio of 
latex solids to microspheres is 4:1. Twenty 
grams of the formulation are applied to the 
back of a 6-inch (15-cm.) square of tufted 
polypropylene carpet having a polypropyl- H° 
ene scrim* Results similar to those of Ex- 
ample 2 arc obtained . 

EXAMPLE 10 

The procedure of Example 9 is repeated 115 
with the exception that the following coat- 
ing composition is employed: 160 parts of a 
50 percent solids latex o£ a polymer of 80 
percent ethyl acrylate and 20 percent styrene; 
13 parte water, 2 parts of a 10 percent solu* 120 
tion of sodium lauryl sulfate; 20 parts of ex- 
pandable synthetic resinous microspheres 
havinga polymer shell of 80 per cent methyl- 
percent memylmethacrylate and 5-5 percent 
acrylonitrile Tg 112° CI, and coutajning 35 125 
percent neopentane based on the weight of 
Sic polymer shell; and 5 parts of the sodium 
salt of polyacrylic acid. The latex solid to 
microspnere ratio is 4: 1, The resultant com- 
position is foamed in the manner of Example 130 
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10 and commensurate results arc obtained. 

EXAMPLE U 

The procedure of Example 1 is repeated 
cmpW the following coating composition: 
JSi"* ? f j; 50 P««wt solids latex of a 



claims I to 5 wherein the matrix is a copo'v- 
^ of styrene and butadiene, " 
7, A carpet substantially as hereinbefore 
etoedbed in any one of the sneciQc Ex- 
amples. 

8 ; A method for the preparation of a 
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poiymcr of 67 percent butvl acrrfate anH k a M~i\ w, ^icpamuon oi a 
33 percent acrybnitxile^T- ^40'r^ o ^ <W method comprises ao- 
watcr. 2 1^ of^a 10 peixSt sol ntiS^f E^V 0 badc of a &>«*P«*a. 
sodium lauryl sulfate- 20 iS5SS*u S? 11 ^SP* <» m P os ition comprising in in- 
synthetic Vinous SSc^ Sol? 1 2?* "S^f ffi 0 ^ ^peSn con- 
polymer shell of onepaS metHd nSSLi Iff 0 ? ^ 15 to 85 parts by weight of a 
ate and one part SKr^kS^^S fotmms s * na « fc ^ous lat« binder 

weight of the polymer shell: a»d5 pSs £ 2< L£ ^ d Jf° m 8:1 * , 15 by 

the poiyacrylie add solution t-,S ?t <* «9«nd«*fc synthetic resinous 

the wc&t ratio of kS^oHds to m £i r^ 1 *" 3 ' the. expandable microspheres 

spheres is 80:20. OnSSte rSnteare STI * . rc5inous t^oplastlc 

obtained. uraie 158,1115 316 "Ml hav, ° s ^^P^^cd therein a volatile 

fluid expanding agent, the shell having a «dass 

WHAT WE CLAIM IS • O&nsition temperature of at least SO'C, 

1. A carpet comprising a supportinc scrim ™f ^ frspenaon to remove water there- 
having extending from Sne "STSBJK aKt^eSXf ^ tD u f ° m a matek 
pfle composed of a plurality of filament Z expandable microspheres, and heat, 
resflient ^iz^L ot maments, a ,ng to cause expansion of the microspheres to 

form a nhiralittr nt a-sc-trtUA ...n .i_ _ 



, J Ul "laments, a 
resutent backing adhered to the scrim re- 
S™?, sa.d extending filaments, the resi- 

flSL i? ng W 8 ** a P Jura % of syn- 
thebc resinous hollow ass-filled microspheres, 
™ i „ ! w microspheres having a polvmer 
30 shell, the polymer shell having a gl^SS 
sitron temperature of at least 50*C the 
microspheres being contained in a synthetic 
resmous thermoplastic matrix having a dass 
t«msiton temperature of from --lO-C to 

tkf" A.^e 1 ss claimed in claim 1 wherein 
the synthetic resinous thermoplastic matrix 

-5*Cto+2o J c Man tempemture rf tt0m 

H.L A c ¥ pct - 48 Maimed m claim 1 or 
claim 2 wherem the microspheres have a 

A C2 ?»?t as claimed in any one of the 

Kft?n d!UmS whe F m fte Poller shell 
ot me hollow microsphere is a copolymer of 
styrene and acryianitrile. 
• s ;, A ^ claimed in claim 4 where- 

50 sphere is a copolymer of 50 parts by wdght 
styrene and 40 parts by weight acryonihC 
o. A carpet as claimed in any one of 



35 



40 



45 



7 * " — «•« va^imnuji uj. me microspneres to 
form a plurality of gas-filled monocellular 
thermoplastic shells. 

• 9 A. ^ method as claimed in claim 8 where- 
in Uic film forming synthetic resinous latex 
bmder has a glass transition temperature 
of from ■— 7°C to +20"C. 

10. A method as claimed in claim 8 or 
claim 9 wherein the latex binder is a co- 
polymer of styrene and butadiene, 
i • A n ]? hc J d 35 claimed in any one of 
claims 8 to 10 wherein the expandable micro- 
spheres have a shell of a styrene-aoylonitrile 
copolymer. 

12. A method as claimed in any one of 
ciaims 8 to 11, wherein the aqueous disner- 
sion has a viscosity of from 5000 to 10000 
centipoisc. 

13. A method for the preparation of a 
backed carpet substantially as described here- 
inbefore many one of the specific Examples 

14. A backed carpet whenever prepared 
by a method as claimed k any one if claims 
o to 13. 

BOULT. WADE & TENNANT 
Chartered Patent Agents, 
34 Curshor Street 
London, EC4A 1PQ. 
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from winch copies may be obtained, x « 



